Abstract: Physico-chemical parameters of Venkammacheruvu in Veeraghattam, Andhra Pradesh, have been studied to understand the phytoplankton composition for twelve months (May 2014 to April 2015. A total of 75 genera belongs to four major groups such as chlorophyceae (32 ) Bacillariophyceae ( 16) Cyanophyceae (23) and Euglenophyceae (4 ) 
Introduction
Phytoplankton are possibly the most important group of organisms on earth generating most of the oxygen and also produce vegetative matter required at various links in a food chain ( Jyoti et al.,2015) . Phytoplankton form good indicators of water quality as they have rapid turn-over time and are sensitive indicators of environmental stresses (Agale et al.,2013) . Phytoplankton communities are affected by physical, chemical and biological factors, making them valuable tool in monitoring programmes. Phytoplankton survey thus help to find out the trophic status and the organic pollution in the ecosystem (Ramchandra and Solanki 2007) . On the basis of this, many workers have emphasized that algal communities as a whole serve as reliable indicators of pollution (Palmer, 1969; Nandan and Patel, 1986) . Over the last few decades, there has been much interest in the processes influencing the diversity, distribution and development of phytoplankton communities (Bhosale, et al., 2010; Negi and Rajput, 2011) and in relation to physico-chemical factors (Jyothi and Narasimha rao. 2013; Achary, et al., 2010) . Study of physico-chemical parameters is basic tool that contributes in making up of the ecosystems and determine the tropic dynamics of the water body.
Therefore in the present study investigations were conducted on fresh water phytoplankton along with physicochemical parameter. Seasonal diversity of phytoplankton in venkammacheruvu was studied to understand the distribution and diversity of microalgae in relation to environmental parameters from May 2014 to April 2015.
Study area:
The study region is situated at Venkampeta village, Veeraghattam mandal, Srikakulam District in NorthCoastal Andhra Pradesh. The study area locted in between 18.68 0 N latitudes 83.60 0 E Longitudes and elevation of 272 ft from sea level. The agricultural lake occupies nearly 50 acres and receives water from rain and canal of Nagavali river.
II. Matrerials and Methods
Physico-chemical Parameters were studied for one year From April 2014 to 2015. During the study period, the surface water samples were collected in clean plastic cans between 8 am to 10 am once a month. Water temperature was recorded on the spot. The samples for dissolved oxygen were fixed immediately on the field itself. The remaining parameters were analyzed as per the standard methods. 
Phytoplankton analysis:
Phytoplankton net (mesh size 25μm) was swept on surface water and plankton was collected from Four stations and transferred into plastic containers and fixed in 4%formalin at spot. Then plankton samples were brought to the laboratory and centrifuged at 1500-2000rpm for 10-12 minutes..Phytoplankton were diluted to a desirable concentration in such a way that they could be easily counted individually under compound binocular microscope 10x and 40x and phytoplankton were measured and multiplied with the dilution factor, using Sedgwik rafter cell APHA as was described by Welch(1948) Smith(1950) Trivedi and Goel(1986) Kodarkar et.al (1991) and Dhanapati(2000) . Phytoplankton were identified using standard monographs and manuals (Fritsch, 1907; Desikachary,1959; Chapmann,1962 ; Edmondson, 1963; Philipose, 1976; Prescott, 1984; Anand, 1998 ; ; .The "surface samples" are collected as close to the water surface as possible. Water samples were collected from 4 stations from May 2014-April 2015 in-between 8am to 10 am and values of one year were taken for study. The collected samples were stored in pre-cleaned two litre plastic bottles, and brought to the laboratory with precautions for further chemical analysis.
Qualitative and quantitative evaluation of plankton:
The phytoplankton sample placed into the Sedgwick Rafter Counting chamber is allowed to stand on a flat surface for 20 minutes to enable the phytoplankton to settle. It is then transferred to the stage of an upright light microscope and securely positioned and counted (Laskar and Gupta, 2009). The abundance of phytoplankton groups was calculated according to the following formulae (Welch, 1948). 1A ).Higher TDS value was observed in the month of May (298mg/lit.) while minimum values were observed in December month (190mg/lit.). (Fig.1B) . Higher Electrical Conductivity values were observed in April month (424 μs/cm), lower value was recorded in the month of August (250μs/cm) (Fig.1B) . Transparency was more in the month of November (62cm), minimum transparency was observed in the month of July (23cm) (Fig. 1C) . TSS of the study area varied seasonally with higher value in July (68mg/lit.) and lower value in December , January and April (10mg/lit.) (Fig. 1C) . Turbidity of the study period higher value in July(14 NTU) due to rain water enters in the study area across the field and lower values in the months of October, November and December due to settle down the suspended particles (6NTU). (Fig. 1D) (Fig.2 A) The total alkalinity observed more in the month of March (170mg/lit) and minimum value observed in September (80mg/lit) (Fig.2 B) .The total hardness of the study area varied seasonally with higher value in March (210mg/lit.) and lower value in May (90mg/lit) (Fig. 2B ). Higher Carbonate value observed in the study area in the month of January (30mg/lit) and lower value observed in the month of May(0 mg/lit). (Fig. 2C) .Magnesium of the study area seasonally varied with higher value in the month of May (20mg/lit.) and lower observed in the month of November (7mg/lit.) (Fig. 2C ). Sulphates were more in the month of September (19mg/lit) of the study area and minimum were observed in June (9 mg/lit.) (Fig. 2C) . Bicarbonates of the study area were maximum in the month of March (102mg/lit.) and the minimum values were observed in the month of September (48mg/lit.) ( fig.2D ). calcium was high in the month of January (48mg/lit.) of the study area and lower in the month of July (16mg/lit.) was noticed. (Fig. 2D) . Chloride is widely distributed in nature with calcium, potassium and sodium . The maximum chloride value in March (86mg/lit.) and minimum value was observed in the month of August (31mg/lit.) (Fig.2D) . Biochemical Oxygen Demand (BOD) of the study area varied seasonally high value in the month of July (2.8mg/lit.) and lowest value was recorded in November (1.2mg/lit.) (Fig. 2E) . The basic nutrient Nitrate value of the study area was high in the month of October (0.82mg/lit.) and low value was recorded in the month of January (0.21mg/lit.) (Fig. 2F) . Phasphate of the study area was observed maximum in the month of August (0.85mg/lit) and minimum value was in the month of December (0.29mg/lit.) (Fig. 2F) . Silicate was observed in the study area maximum in the month of October (0.32mg/lit.) and minimum in the month of April (0.05mg/lit.) ( To better understand the trophic structure of an acquatic system, it is important to study the connection between changes in related environmental variables and phytoplankton dynamics (George and Arhonditsis 2004; Ptacnik et al. 2008; Tian et al. 2012b ). Diversity of algal components in the aquatic ecosystem serves as a reliable index for biomonitoring of pollution load (Komala et al., 2013) . During the study it was observed that the phytoplankton population was comparatively high during winter and early summer and low in rainy. The lower values for the plankton communities during monsoon season may be attributed to high inflow of water from the catchment area changing the hydrology of the system as a result of dilution (LeQuere et al., 2005). Similar results had also been observed by Kumar et al. (2005) . The high density of phytoplankton was caused due to increased levels of phosphorus and nitrogen of which the former acts as primary limiting factor. It was because phosphorus is most rapidly and commonly used by vast majority of algae and the algal growth was affected when phosphorus level was below the critical level (Kauppila et al., 2004 Chlorophyceae group was found dominant during the investigation period of the study area than the other groups with 51.03% it was observed that chrlorophyceae maximum in February , 305000 org./lit. and minimum September ,128000 org./lit. It was observed that chlorophyceae group flourished during late winter and summer seasons. Sanap et al. (2008) , Ravish and Gajendra (2010) found similar results. Maximum density of green algae was recorded in winter when temperature and photoperiod are minimum at venkammacheruvu. The minimum density of chlorophyceae in monsoon may be attributed to the dilution effect due to the rains as well as drifting of algae along with the water. In cold climatic conditions, an increase in organic load commonly leads to a shift in the ecosystem from diatom dominated flora to green and blue green in the form of nutrient input due to human activities in catchment (Patrick, 1970) . The different species of Chlorophyceae have differential preference for magnesium and phosphate for their growth and high calcium (48mg/lit)content and low pH values favour their growth (Munawar, 1974) . Total solids and suspended particles prevent growth of Chlorophyceae and its dissolved components have no significant effect indicating that chemical components have less influence on Chlorophyceae (Agale et al., 2013) .
IV. Distribution and Periodicity of Chrlorophyceae
The dominant genera are, Asterococcus limneticus, Monoraphidium subclavatum Eudorina elegans, Closterium gracile, Staurastrum gracile ,Cosmarium undulatum and Volvax aureus. Of these Closterium, Staurastrum and Cosmerium are considered as desmids which indicate good quality of water and absence of desmids is an indication of heavy pollution of water (Hosmani et al., (2002) . Typical species of nutrient rich waters are Oocystis nageli, Ulothrix zoneta, Spirogyra longata , Micractinium pusillum (Sreenivasan et al.,1997) were observed in the pond. According to Standards ISI 10500: 1991-Annexture-I, the species of Coelastrum, Oocystis, Scendesmus, Zygnema, Chlamydomonas, Chlorella vulgaris, and Spirogyra, are found in polluted waters. Of these except Coelastrum and all species were found in the study area in minimum density. The algal community structures thus suggest that the system is still under natural control as is evidenced by the dominance of sensitive species and rare occurrence of tolerant species, this indicate that the water is not much polluted.
Cyanophyceae:The density of cyanophyceae (24.13%) in Venkammacheruvu was maximum in winter and early summer. Maximum 190000 Org./Lit. in march and minimum in September with 33000 Org./Lit. The dominant genera were Oscillatoria sps., Cylindrospermum sps., Anabaena sps., Merismopedia sps., , 1998) . Though the abundance was low in summer in present study maximum 23 species of blue green algae were recorded from study site. Munawar (1974) and Hegde and Sujatha (1997) have reported a direct relationship between nitrates, phosphates, biological oxygen demand and chemical oxygen demand for the abundance of blue-green algae. However, the pH of Venkammacheruvu was alkaline throughout the study period with maximum in summer and minimum in winter. Harikrishnan et al., (1999) recorded that high pH values promoted the abundant growth of blue-green algae. The high temperature, stagnation of water, high alkaline condition of water and high concentration of phoshphate and nitrates exhibited the stimulating factor in blue green algae (Pandey et al., 1995) . Multiplication of this group coincided with the low contents of phosphates and nitrates (Jyothi and Narasimharao, 2013).
Bacillariophyceae:
In Bacillariophyceae was found with 888000 org./lit. during the investigation period 18.98%. It was observed that maximum in May 162000 org./lit. and minimum 44000 org./lit. in September. In addition the water quality in terms of concentration of organic matter, DO, pH, and other physical factor play an important role in the distribution of diatoms . Diatoms are reported to absorb phosphates in large quantities than their requirements (Rutner, 1963 and Munawar, 1970) . Philipose (1960) has reported direct relation of phosphate with diatoms. In present study, minimum to moderate phosphate were recorded in winter and summer respectively when the diatom populations were moderate to maximum. In additions Nitrates have also been given the prime importance in diatom ecology. (Nandan and Patel, 1986) . Some of the pollution tolerant species were also observed in Ankammacheruvu. These are: Navicula cuspidata, N.papula, Gomphonema dichotomous,Nitzschi longisima, Surirella subsalsa, Cymbella gracilis. Similar taxa was also recorded by Nandan and Mahajan, (2007) at Suki Dam, Maharashtra. It is general observation that Cymbella affinis, Fragilaria intermedia , Gomphonema constrictum are commonly found in organically rich waters. And the clean water diatom species are Amphora ovalis, Cymbella delicatula Astronella formosa Navicula cuspidate, Nitzschia clastorium and Pinnularia viridis was also found in Ankammacheruvu.
Euglenophyceae:
In the present investigation of Venkammacheruvu the abundance of Euglenophyta showed seasonal variation attributed to temporal variation in physico-chemical parameters. Maximum density of euglenophyta was recorded in the month of August 55000 Org./Lit. and minimum in May 12000 Org./Lit. with 5.86% of phytoplankton. The similar observations also reported by Hafsa and Gupta (2009) . Euglenophyta are found commonly in small water bodies which is rich in organic matter. The presence of Euglena sps and Phacus sps, are a direct indication of beginning of pollution load because both these species in generally, considered to be dominant and tolerant genera of polluted ponds (Alam and Khan, 1996; Palmer, 1980) . Kumar et.al (1974) observed the blue green and euglenoid flagellates were mostly associated with organically rich effluents low in DO. Munawar (1972) ; Hegde and Sujata(1997) were reported that high water temperature, phosphate, nitrate, low dissolved oxygen and carbon dioxide supported the growth of euglenoids. Maximum euglenoids in monsoon can be attributed to influx of rainwater which carries high amount of organic matter from the drainageas observed by Pendase et. al.(2000) . Calcium and Magnesium play a great role in stimulating and maintaining euglena blooms (Bhuiyan and Gupta, 2007) . Drastic decrease in the population of euglenophyta in winter has been attributed to the use up of essential nutrients during their boom and bust period in monsoon. In conclusion, Venkammacheruvu water supports good diversity and density of phytoplankton with chlorophyceae as most common group while Euglenophyta the least.
